Ostial atresia of the coronary sinus (OACS) is a rare cardiac abnormality but is clinically important because an electrode catheter insertion inside the CS is not feasible. Several case reposts have been published; however, still little is known about this anomaly. 
| INTRODUC TI ON
Ostial atresia of the coronary sinus (OACS) is a rare cardiac abnormality but is clinically important because an electrode catheter insertion inside the CS is not feasible. Several case reposts have been published; however, still little is known about this anomaly. 
| C A S E REP ORTS

| Case 1
A 53-year-old woman was referred due to paroxysmal supraventricular tachycardia. A 12-lead electrocardiogram (ECG), the physical examination, chest X-ray, and echocardiograms were normal. We punctured the right internal jugular vein and tried to insert a multielectrode catheter into the ostium of the CS. However, the CS could not be cannulated despite prolonged attempts. Left coronary angiography revealed an OACS and that the CS drained into the right atrium (RA) via a small cardiac vein and collateral vein running along the tricuspid annulus along the lateral portion ( Figure 1A) . A concealed accessory pathway (AP) on the left lateral mitral annulus ( Figure 1A , arrow with the oblique line) was successfully ablated.
| Case 2
A 25-year-old man with weekly palpitation attacks and a structurally normal heart was referred for catheter ablation. The ECG exhibited no delta waves. Repeated attempts to cannulate the CS ostium were 
| Case 3
A 49-year-old man was referred due to drug refractory paroxysmal Afib. During the ablation procedure, a 6Fr, 20-electrode catheter was inserted through the right internal jugular vein and was attempted to be cannulated into the CS ostium. However, the CS ostium was atretic and coronary angiography demonstrated the venous drainage was located on the lateral portion of the tricuspid annulus ( Figure 1C) . After 
| D ISCUSS I ON
The incidence of OACS was 3 out of 3577 patients (0.084%) in our study population. CS atresia was observed in 1 out of 1949 patients with Afib (0.051%), none with AT/AFL or AVNRT, and 2 out of 410 with AVRT (0.488%). There were no statistically significant difference in the prevalence between these three groups, but OACS might be documented more often in patients with AVRT. Shum et al 1 reported OACS detected by multidetector computed tomography (CT) and magnetic resonance imaging. They found 15 cases with ostial CS atresia among 13,842 patients (0.11%). These data suggest that the incidence of OACS is around 0.1%. Shum's study involved various indications for cardiac CT or MRI, but our study population was selected for the evaluation and ablation of supraventricular arrhythmias. From this point of view, our study was new and the consistency is interesting.
As far as we are aware, 10 papers regarding OACS have been published (Table 1 ). In total, 17 patients with congenital OACS have been reported, including those from our study. Interestingly, 8 of 17
patients had AVRT, while 3 had AVNRT, and only 2 had Afib. Chiang et al 2 reported that major CS abnormalities were found more fre- 
TA B L E 1 Clinical studies on ostial atresia of the CS and supraventricular arrhythmias
According to previous reports, only 2 out of 17 patients (11.8%) have demonstrated an unroofed CS while 10 patients (58.8%) had PLSVCs.
That data suggest that in patients with this anomaly a PLSVC is often documented, and in contrast, an unroofed CS is less than expected.
In patients with OACS, there must be some extraordinary drainage of the venous flow of the CS. As previously mentioned, 10 patients had a PLSVC and 2 had an unroofed CS. Those two types of abnormal venous return morphologies can function as the drainage. Further, there were no obvious additional anomalies in six patients, including our three patients. Angiography demonstrated antegrade drainage located on the lateral portion of the tricuspid annulus through a dilated small cardiac vein in four patients. This suggested that an abnormal venous orifice located on the lateral tricuspid annulus often functioned as the drainage of the CS flow in this anomaly. We did not attempt it, but it might be technically feasible to cannulate the coronary sinus through a small cardiac vein using a small-sized electrode catheter.
| CON CLUS IONS
Our study suggested that the incidence of OACS was around 0.1% in patients with supraventricular arrhythmias. Further, AVRT via an accessory pathways was often accompanied by this anomaly (0.488%) due to embryological reasons than residual supraventricular arrhythmias. An abnormal venous orifice located on the lateral tricuspid annulus often functioned as the drainage of the CS flow in this anomaly.
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